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Physical Motivation
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Ground state band: slightly oblate deformation β2≈-0.15 

Excited band: prolate deformation β2≈+0.25 

Coulomb excitation: the transitions observed reveal information on: 

• Mixing between the different bands (transitional matrix elements)

• Information on the deformation (quadrupole moments)
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Experimental set-up

Isotope Summer 2007 Summer 2008
182Hg none 4.9 x 103 pps
184Hg 3 x 103 pps 1.0 x 105 pps
186Hg 2.0 x 105 pps 2.5 x 105 pps
188Hg 2.5 x 105 pps 3.1 x 105 pps
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Analysis of 182,184,186,188Hg
Summer of 2008: 2.85 
MeV/u on 112,114Cd target



Analysis of 182,184,186,188Hg

Determination of the quadrupole moment of the first excited 2+ state
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Analysis of 182,184,186,188Hg
Summer of 2008: 2.85 
MeV/u on 112,114Cd target
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Analysis of 182,184,186,188Hg
Summer of 2008: 2.85 
MeV/u on 112,114Cd target

• These are the Kα and Kβ X rays originating from mercury.

• They are in prompt coincidence with a particle, so they are due to the 
collision.

• They are Doppler broadened, so they are emitted in flight.
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Analysis of 182,184,186,188Hg

• Heavy ion induced K vacancy creation

• The cross sections have been measured in the mercury region.
H.-H. Behncke et al., Z. Phys. A 289, 333 (1979),  R. Anholt et al.,  Phys. Rev. A 16, 190 (1977).

• The gamma energy efficiency at low energies has been determined.
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Analysis of 182,184,186,188Hg
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Analysis of 182,184,186,188Hg

• Analysis using GOSIA without known lifetimes.

• Branching ratios



Analysis of 182,184,186,188Hg
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W.C Ma et al., Phys. Lett. 167 (1986) 277.

Proetel et al., Phys. Lett. 48 (1974) 102.

T. Grahn et al., Phys. Rev. C80 (2009) 014324



Conclusion and future perspectives

• X rays have been investigated (cfr. Po, 
Rn, Pb).

• Diagonal and transitional matrix elements 
have been extracted.

• Lifetime measurements have been 
performed on 184,186,188Hg at ANL.

• Comparison with theory (P.-H. Heenen, 
K. Heyde,…)
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Analysis of 182,184,186,188Hg
Summer of 2009: 2.85 
MeV/u 200Po on 108Pd

• No X rays were observed in coincidence with the 2+
1 -> 0+

1 transition. 

• Are these X rays originating from excitation to the 0+
2 state?

• The excitation path 0+
1 -> 2+1 -> 0+2 would require an unphysically large 

<2+1||E2||0+2> matrix element.
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